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DETAILED ACTION 

The Request for Continued Examination has been granted and 
the Amendment and remarks have been entered and considered. 

Priori ty 

Acknowledgment is made of applicant's claim for foreign 
priority based on an application filed in Japan on October 18, 
2002. It is again noted, however, that Applicant has not filed 
a certified copy of the JP2002-'304990 application as required by 
35 U.S.C. 119(b). Until such copy is filed, no priority to such 
application will be given. 

Claim Objections 

Claim 3 is objected to because of the following 
informalities: "the magnetic azimuth device" lacks antecedent 
basis. Upon reviewing claim 1, it appears that this should be 
''each magnetic detection device" and the claim will be examined 
as such. Appropriate correction is required. 

Claim 15 is objected to because of the following 
informalities: "the two magnetic azimuth devices" in line 12 
lacks antecedent basis. Only "two or more magnetic azimuth 
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devices" is introduced in the claim, but no specific two of 
them. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 
6 U.S.C. 112: 

The specification shall contain a written description of the invention, and 
of the manner and process of making and using it, in such full, clear, 
concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and 
use the same and shall set forth the best mode contemplated by the inventor 
12 of carrying out his invention. 

Claim 3 is rejected under 35 U.S.C. 112, first paragraph, 
as failing to comply with the written description requirement. 
The claim (s) contains subject matter which was not described in 
the specification in such a way as to reasonably convey to one 

18 skilled in the relevant art that the inventor (s), at the time 
the application was filed, had possession of the claimed 
invention. Claim 1, from which claim 3 depends, has been 
amended to recite that each magnetic detection device comprises 
a detection coil and the present specification provides a basis 
along these lines as shown in FIG. 3. Claim 3 recites that each 

24 magnetic azimuth detection device comprises two or more 

detection coils. Because there is no prior disclosure of each 
detection device having more than on detection coil, such a 
recitation presents new matter to the specification. 
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Claim 5 is also rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description 
requirement. Claim 1 has been amended to recited each magnetic 
detection device comprises an excitation coil. Claim 5 recites 
that one excitation is shared by all of the detection devices. 
6 Thus, claim 5 requires each magnetic detection device to have 
its own excitation coil and a shared excitation coil. However, 
such an interpretation is not disclosed in the specification as 
filed, which at most discloses a single excitation coil for any 
magnetic detection device (See FIGS. 3, 4, 10, 12 etc.). Thus, 
claim 5, with multiple excitation coils for each magnetic 
12 detection device comprises new matter to the specification. 



Claim Rejections - 35 USC §103 

The text of those sections of Title 35, U.S. Code not 
included in this action can be found in a prior Office action. 

Claims 1, 5, 6, 8-13 and 15 are rejected under 35 
18 U.S.C. 103 as being obvious over Rovner (US 3,825,823) in view 

Fragola et al . (US 2,389,146), hereinafter Fragola and Yamada et 
al . (US 6,407,547), hereinafter Yamada. Regarding claims 1, 8 
and 15, Rovner teaches: 

a magnetic detection unit having two or more magnetic 
detection devices with directionality, the magnetic detection 
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devices being disposed at equal intervals based on a 
predetermined rule in such a way that directionalities thereof 
are different from each another, the detection devices on a loop 
core having an excitation coil there around (See Rovner FIG. 1, 
detection coils 21-26, core 11 and excitation coil 15) ; 

a sampling unit for sequentially switching and sampling 
electromagnetic conversion outputs of magnetic detection devices 
of the magnetic detection means (See FIG. 1, item 12 and col. 4, 
lines 18-56) ; 

a condition determining unit for determining whether or not 
the electromagnetic conversion output being sequentially 
switched and sampled by the sampling means meets a predetermined 
condition (See FIG. 1, items 17, 51 and 52 and col. 4, line 57 
to col. 6, line 46); and 

a azimuth information output unit for outputting magnetic 
azimuth information based on a result of the determination of 
the condition determining means (See FIG. 1, item 28) . 

However, Rovner does not teach each of the detecting 
devices comprising a core, an exciting coil and a detection coil 
oriented in a radial arrangement. Fragola teaches using a 
segmented flux valve, each segment comprising a core, an 
exciting coil and a detection coil oriented in a radial pattern 
(See Fragola FIG. 3, and see page 2, col. 2, line 62 to page 3, 
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col. 1, line 33) as well as a flux valve having detection 
devices having separate detection coils but using a common loop 
core and excitation coil wrapped there around (See FIG. 1, core 
11, excitation coil 12 and detection coils 16-19) . It would 
have been obvious at the time the invention was made to 
incorporate the segmented design of Fragola into the loop design 
of Rovner. One having ordinary skill in the art would have been 
motivated to do so because as noted in Fragola, using a 
segmented core flux valve is an equivalent alternative to the 
loop core flux valve and furthermore one having ordinary skill 
would use of either one depending on the particular requirements 
of the system and on the fabrication capabilities (See Fragola 
page 2, col. 2, line 62 to page 3, col. 1, line 33). 

This combination further does not teach forming the core 
and coils using a thin film processing using two-layer 
structure. Yamada teaches a process for manufacturing a 
fluxgate having a core and coils on a substrate using a thin 
film processing and creating the coils using a two-layer 
structure connected together via blinds, such comprising a thin 
film loop-shaped core, thin film excitation coil and detection 
coil on a non-magnetic substrate (See Yamada FIGS. 2A, 2B, 3A, 
3B and 4A-4E and col. 3, line 29 to col. 4, line 35, note thin 
film core item 1, thin film coils items U and L, insulating 
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layers items LI and UI , and non non-magnetic substrate 100). It 
would have been obvious at the time the invention was made to 
incorporate the manufacturing method as taught by Yamada et al . 
in the apparatus of the noted combination. One having ordinary 
skill in the art would have been motivated to do so to 
accurately develop and align the respective exciting coil and 
detecting coils for improved magnetic field detection and 
provide a fluxgate requiring only a small space (See col. 1, 
line 66 to col. 2, line 5 and col. 4, lines 36-46). 

Regarding claim 6, the noted combination teaches the 
magnetic detection coils have the same one end (See Rovner FIG. 
1, note that all coils are connected to the common ground) . 

Regarding claim 9, the noted combination teaches the 
magnetic core comprising a material that enables provision and 
elimination of inductive magnetic anisotropy to be carried out 
with heat treatment in a magnetic field (See Rovner FIG. 1, item 
11 and col. 8, lines 47-51, note also that permalloy is a well 
known soft magnetic material that increases magnetic 
permeability upon heat treatment-see Non-patent literature 
internet reference explaining the known heat treatment of 
permalloy well known since 1923 and Ihara et al , , US5 , 028 , 280) . 

Regarding claim 10, the noted combination teaches the 
sampling means switches electromagnetic conversion outputs of 
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the magnetic detection devices, and performs synchronous 
detection of a switched signal with a predetermined frequency, 
thereby sampling a voltage change corresponding to an external 
magnetic strength (See Rovner FIG- 1, item 12 and col. 4, lines 
18-56) . 

Regarding claim 11, the noted combination teaches the 
sampling means sequentially operating switches in response to a 
signal from a binary counter if the number of detection coils of 
the magnetic detection devices is set to be 2^, the number of the 
switches being the same as that of the detection coils (See 
Rovner FIG. 1; item 12 and col. 4, lines 7-56, note that any 
number of sensing means can be used in the device of Rovner, 
encompassing 2". Further note the clock means 2 9 provides a 
pulse signal for the switches) . 

Regarding claim 12, the noted combination teaches the 
condition determining means supplies a trigger signal to the 
azimuth information output means as a result of determination if 
the electromagnetic output being sequentially sampled by the 
sampling means is a maximum, a minimum, or zero crossing (See 
Rovner FIG. 1, items 17, 51 and 52 and col. 4, line 57 to col. 
6 , line 46) . 

Regarding claim 13, the noted combination teaches the 
azimuth information output means outputs a signal for switching, 
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which is sampled by the sampling means if the trigger signal is 
received from the condition determining means, as information 
indicating an azimuth of the external magnetic field (See Rovner 
FIG. 1, items 17, 51 and 52 and col, 4, line 57 to col. 6, line 
46) . 

6 

Response to Arguments 
Applicants' arguments filed June 14, 2006 have been fully 
considered but they are not persuasive. The only basis for 
patentability asserted by Applicants is that the cited prior art 
does not disclose each of the two or more magnetic detection 

12 devices comprising a core, an excitation coil and a detection 
coil. However, Fragola teaches that using a loop core with a 
single excitation coil and two or more detection coils in a flux 
valve is an interchangeable alternate with a flux valve 
comprising two or more detection devices each having a core, an 
excitation coil and a detection coil. Accordingly, the prior 

18 art teaches the claims. 

Conclusion 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Kenneth 
J. Whittington whose telephone number is (571) 272-2264. The 
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examiner can normally be reached on Monday- Friday, 7:30am- 
4 : 00pm. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Edward Lefkowitz can be 
reached on (571) 272-2180. The fax phone number for the 
organization where this application or proceeding is assigned is 

571-273-8300 . 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . If you would 
like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. / y/ / 
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